Gene expression profiles of necrosis and apoptosis induced by 5-fluoro-2'-deoxyuridine.
5-Fluoro-2'-deoxyuridine (FUdR), a potent anticancer agent, exerts its effects by inhibiting thymidylate synthase, an essential machinery for DNA synthesis in cell proliferation. Also, cell death is caused by FUdR, primarily due to an imbalance in the nucleotide pool resulting from this enzyme inhibition. We have investigated the cancer cell death induced by FUdR, focusing on its molecular mechanisms. Using mouse mammary tumor FM3A cell lines, the original clone F28-7 and its variant F28-7-A cells, we previously reported an interesting observation that FUdR induces a necrotic morphology in F28-7, but induces, in contrast, an apoptotic morphology in F28-7-A cells. In the present study, to understand the molecular mechanisms underlying these differential cell deaths, i.e., necrosis and apoptosis, we investigated the gene expression changes occurring in these processes. Using the cDNA microarray technology, we found 215 genes being expressed differentially in the necrosis and apoptosis. Further analysis revealed differences between these cell lines in terms of the expressions of both a cluster of heat shock protein (HSP)-related genes and a cluster of apoptosis-related genes. Notably, inhibition of HSP90 in F28-7 cells caused a shift from the FUdR-induced necrosis into apoptosis. These findings are expected to lead to a better understanding of this anticancer drug FUdR for its molecular mechanisms and also of the general biological issue, necrosis and apoptosis.